
pr*T WORLD INTEUEOTiSAL HtOPERTy OROANBATiaW 

INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TMATY (PCI) 



(SI) latoitttioittlPfatealC^ ^ ; 

G096Sm),H04Hl/DO 



Al 



(U)lDtEriiatloiialPkildk^ WO 96/02049 

(4})IiiteriiattoiapiiblicBflra 25 Januaiy 1996 (25j0]^ 



(21) IntttnatiODa] Applicatifn 

(22) Intmatioiial FDiQg Dote: 



PCr/US95/08345 
3Ju]yl995(Q3J07^ 



(30) Priority Data: 



8Jii]yl994(08i)7^) 



US 



(71) AniUcant: ALG0RHYTOM5» INC [US/US]; Soite 1380^ 

12221 Merit Drive. DaDas. TX 75251 (USX 

(72) Inventors: STANFCXRD, Michael; 1725 Nmeteenfli Street, 

N.W^ Washington, DC £)009 (US). SOjOOCK. James; 
3817 Osoteoaiy, Dallas* TX 75225 (USX LANOHAM, 
Ronald, S; 13222 Deer RmiTWl»Da]las»TX752«3 (USX 

(74) Agent: MILLS. Jeny, W; Baker & Bods. LLP^ 2001 Ross 
Avenue. DaDas. TX 75201-2980 (USX 



(81) Designated States AM. AT, AU, SB. EG. BR, BY. CA, CH. 
CN. Ca; DE. DK, EE, ES. PI. GB, GB. HU. K. JP, KE, 
KG. KP. KR, KZ. LK, LR. LT. LU. LV, MD. MO. MN. 
MW. MX, NO. NZ. PL. PT. RO. RU. SD. SB, SO, SI. SK. 
TJ. TM. TT. UA, UG. UZ. VN. Eun^ean patent (AT. BE. 
CH, DE. DK, ES. FR, QB. GR, IE. IT. LU. MC. NL. PT. 
SEX OAPI patent (BP. BJ. CP. CX}, a, CM. OA, GN, ML. 
MR, NE, SN, TD, TGX ARIPO patent (KB. MW, SD, SZ. 
UQX 



PnbUsbed 

WiAUamuttumaluarch report 



(54) Title: CDMPUIER ON-SCREEN TELEPHmS HAVING A TELEPHONE CONSTRUCnON KTT AND MEIHOD OP OPERA- 
TION 




n VISUW. Kn! 



(57)AI»inct 



A computer on-screen telephone (2) is provided timt mchides a phtrality of implementations (9) each defining a telephone fea&ne 
control Ibe computer on-soeeo telephone (2) also hichidca a ^baat module(4) coupled to the phnallty of im]toentations (9X The phone 
module (4) is opcral^ to create and mainlahi a pbant window (12) displa^g a &st plurality of teiephaoe feanne contiols. The phone 
module (4) also is operable to invoke an implementation (9) definhig a selected tdephooe feanne contra] responsive to user fa^ut in die 
phone window (12X 



FOR THE PmtPOSBS OP INFORBiATION ONLY 



Codes used to Identify States pai^ to die PCT oo the fioot pa^es of |»oqdiIet8 pi*»«h«g intMi u ntnn u i 
applications imdtr die per. 



AT 


Anstrii 


(9 




MR 




AU 


AtBtnUt 


GB 




MW 




BB 


BvbidDi 


ON 




NB 


Mcdiedudi 


BB 




GR 


Qneee 


NL 


BF 


BbUuFbso 


HU 




NO 




BO 


Bolgirii 


CB 


trtJud 


NZ 


Now Zcilnd 


BJ 


Bob 


IT 


Iti)y 


n« 




BB 


Bmil . 


IP 




PT 


n, ■( 1 


BY 


Bdnu 


KB 


Kojn 


RO 




CA 




KG 




RU 




CF 




KP 


PfjiflfiiUc Fteopfe't RcpiibHc 


SD 


Soitia 


CG 


CCOgD 




OfKflRft 


SB 


SwcdCD 


CB 


SwhjBCiInd 


KR 




a 




a 




KZ 




8K 




CM 


Cbiucioou 


U 




8N 




CN 


CUu 


LK 


SriUaka 


TO 




CS 




LU 




TG 


Togo 


CZ 


Ottl) RcpoMic 


tv 


Latvh 


TJ 




DB 




MC 


MOBIOO 


TT 


lUUlUfl QO TgngO 


OK 


Dcaoufk 


MD 


RcpobUc of MoVtan 


UA 


BS 




MO 




US 




n 




ML 


MiU 


uz 




ni 




MN 




w 




GA 













wo 96/02049 



PCT/OS95/08345 



1 

OOHPDTER ON-SCRBEN TELEPHONE HAVING A TELEPHONE 
CONSTRUCTION KIT AND METHOD OF OPERATION 

TECFmiCAL F TFT.n OT? INVENTION 

This invention relates in general to the field of 
electronic systems, and more particularly to a cosrputer 
on-screen telephone having a telephone construction kit 
and method of operation. 
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BACKGROUND OP THE INVENTION 

Personal computers are widely used for both business 
and personal applications. Personal ccnnputers often are 
utilized to run programs that function to replace 
5 conventional devices such as telephones, answering 

machines, calendars and address books. With respect to 
telephones, a number of conventional computer programs 
implement a telephone interface allowing a user of the 
program to place and receive telephone calls, receive 

10 messages, record messages and perform other such 
telephone function. 

Conventional telephone programs constitute object 
code executed by a personal computer. One problem with 
these conventional telephone programs is that they are 

15 inflexible. Every user has individual likes and dislikes 
about the features cind appearance of a telephone. 
However, conventional telephone programs provide only one 
appearance and set of features that must be used by every 
user. Any change to the appearance, layout or operation 

20 of the computer on-screen telephone must be accomplished 
by changing the source code and recompiling the program. 
It is desirable that a telephone program provide a user 
with the ability to alter the appearance, layout and 
features implemented to meet the user's individual needs 

25 and preferences. 

Some conventional computer programs provide a user 
with limited drag and drop utilities. None of these drag 
and drop utilities allow a user interactively to change 
the appearance, layout and operation of a computer 

30 program. One conventional implementation of drag and 
drop utilities is in file management programs where a 
user can rearrange icons representing programs or files 
in a window. Another conventional implementation is in 
programming tools for creating source code for computer 

35 programs, some of these tools allow a programmer to drag 
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and drop icons representing predefined blocks of code. 
Upon compilation, the blocks of code associated with the 
dropped icons are included and compiled in the object 
code. Hovever, it is desirable that a user of a conputer 
5 program be able interactively to change the appearance 

and features of the cosrputer program without being forced 
to recompile source code. 
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^STIMM&RY OF TOE IMVENTION 

Therefore, a need has arisen for a conputer on- 
screen telephone having a telephone construction kit 
allowing a user Interactively to custoBlze the 
5 appearance, layout and features of the computer on-screen 
telephone without requiring recompilatlon of source code. 

In accordance with the present Invention, a computer 
on*screen telephone having a telephone construction kit 
and method of operation are provided that substantially 

10 eliminate or reduce disadvantages and problems associated 
with prior computer on-screen telephone programs. 

According to one embodiment of the present 
Invention, a computer on-screen telephone is provided 
that Includes a plurality of implementations each 

15 defining a telephone feature control. The computer on- 
screen telephone also includes a phone module coupled to 
the plurality of implementations* The phone module is 
operable to create and maintain a phone window displaying 
a first plurality of telephone feature controls. The 

20 phone module also is operable to invoke an implementation 
defining a selected telephone feature control responsive 
to user input in the phone window when the cosqputer on- 
screen telephone is in a telephone state. The computer 
on-screen telephone further includes a construction kit 

25 module coupled to the phone module and to the plurality 
of implementations. The construction kit module is 
operable to create and maintain a construction kit window 
displaying a second plurality of telephone feature 
controls. The construction kit module also is operable 

30 to control customization of the phone window responsive 
to user input when the computer on-screen telephone is in 
a design state. 

According to another embodiment of the present 
invention, a construction kit for a computer on-screen 

35 telephone is provided that Includes a plurality of 
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inplementatlons each defining a telephone feature 
control. The construction kit also includes a 
construction kit module coupled to the plurality of 
inpleaentations. The construction kit module is operable 
5 to coBonunicate with a phone nodule and to create and 

maintain a construction kit window displaying a plurality 
of telephone feature controls. The construction kit 
module also is operable to control customization of the 
phone window responsive to user input in the construction 

10 kit window when the construction kit module is in a 
design state. 

According to a further embodiment of the present 
invention, a method of customizing a computer on-^screen 
telephone is provided that includes a number of steps. 

15 The method includes placing a computer on-screen 

telephone having a telephone state and a design state in 
the design state. Then a phone window of the computer 
on-screen telephone is modified by adding, removing and 
repositioning a plurality of telephone feature controls. 

20 The coDputer on-screen telephone is then placed in the 
telephone state such that the plurality of telephone 
feature controls appear and are operational according to 
changes made in the step of modifying. 

A technical advantage of the present invention is 

25 the provision of a telephone construction kit allowing a 
user of the computer on-screen telephone to customize the 
appearance, layout and features of the computer on-screen 
telephone. 

i^other technical advantage of the present invention 
30 is the allowance of interactive customization of a 

computer on-screen telephone utilizing drag and drop of 
phone feature controls. No recompilation is required 
after a modification to the con^uter on-screen telephone. 
A user also is allowed to customize an appearance of an 
35 icon by dropping a user-defined bitmap on the icon. 
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A further technical advantage of the present 
invention is the provision of a separate construction kit 
including implementations that define appearances of 
controls that are associated with a specific subject 
matter. 
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BRIEF DESCRI PTION OF THE DRAWINGS 

k acre complete understanding of the present 
invention nay be acquired by referring to the following 
description taken in conjunction with the accompanying 
5 drawings in which like reference numbers indicate like 
feattxres and wherein: 

FIGURE 1 illustrates a block diagram of one 
embodiment of a computer on-screen telephone having a 
telephone construction kit constructed according to the 
10 teachings and the present invention; 

FI6DRE 2 illustrates a computer system including a 
conputer on-screen telephone constructed according to the 
teachings of the present invention; 

FIGURE 3 illustrates a state diagram of the 
15 operation of a computer on-»screen telephone constructed 
according to the teachings of the present invention; and 

FIGURE 4 illustrates a flow chart of the drag and 
drop operation of a computer on-screen telephone 
constructed according to the teachings of the present 
20 invention. 
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DETAILED DESCRIPTION OF THE IHVEWTION 

FIGURE 1 illustrates a block diagram of a computer 
on-screen telephone, indicated generally at 2, 
constructed according to the teachings of the present 
5 invention, Cosqputer on-screen telephone 2 includes a 
phone module 4 and a construction kit module 6» Phone 
module 4 is coupled to construction kit module 6, to an 
input/output (I/O) device 7 and to a dynamic linked 
library 8. Construction kit module 6 is also coupled to 
10 dynamic linked library 8. In the illustrated embodiment, 
computer on-screen telephone 2 operates in a Hindovs 
environment. 

Dynamic linked library 8 includes an inqslementation 

9 for each phone feature that is implemented by computer 
15 on-screen telephone 2. Phone feature controls are 

associated with each Implementation 9 and represent the 
telephone features implemented by computer on-screen 
telephone 2 as discussed in more detail belov. Each 
implementation 9 includes a functional implementation 10 

20 and a visual implementation 11 defining the 

implementation of each phone feature control. In one 
embodiment of the present invention, functional 
implementation 10 comprises working object code and 
visual implementation 11 comprises a resource in a 

25 Windows environment. Each implementation 9 is 

illustrated as including both functional implementation 

10 and visual implementation 11. Other embodiments of 
the present invention are possible where functional 
implementation 10 and visual implementation 11 are in 

30 different dynamic linked libraries. 

Computer on-screen telephone 2 further includes a 
phone window 12 and a construction kit window 14. Phone 
window 12 is coupled to phone module 4, and construction 
kit window 14 is coupled to construction kit module 6. 

35 Phone window 12 includes a workspace 16 holding a 
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plurality of telephone feature controls associated with 
lEplemented telephone features. Each telephone feature 
control is associated with a unique implementation 9 in 
dynamic linked library 8. 
5 !Chere are eleven telephone feature controls 

illustrated in workspace 16* This number is not fixed 
and can be customized by a user as discussed below. !Ehe 
illustrated phone feature controls are chosen for 
purposes of description. Workspace 16 includes six 

10 speed dial controls 20, 22, 24, 26, 28 and 30. 

Workspace 16 further includes an address book control 32, 
a dial number control 34, a speaker phone control 36, an 
answering machine control 38 and a log call control 40. 
Phone window 12 also includes a button bar, indicated 

15 generally at 41, including a design button 42, a setup 
button 44, an options button 46 and a help button 48. 

Construction kit window 14 includes a workspace 50. 
Workspace 50 holds a plurality of telephone feature 
controls. The telephone feature controls displayed in 

20 workspace 50 depend upon which of a number of telephone 
feature groups is selected. The number of selectors and 
groups can be organized as appropriate. As illustrated, 
workspace 50 includes five selectors for selecting a 
telephone feature group. Workspace 50 includes a buttons 

25 group selector 52, a keypads group selector 54, an 

applications group selector 56, a lists group selector 58 
and a status group selector 60. In the illustrated 
embodiment, buttons group selector 52 is selected and the 
buttons group Includes five phone feature controls. The 

30 buttons group includes a speed dial control 62, a flash 
control 64, a speaker phone control 66, a dial number 
control 68 and a mute control 70. Construction kit 
window 14 also includes a button bar indicated generally 
at 71 having a number of buttons. Button bar 71 includes 

35 a save button 72, a help button 74 and an exit button 76. 



wo 9^049 



PCTAIS9S/D8345 



10 



Construction kit vindov 14 further includes a phones drop 
down list 78 and a looks drop down list 80. 

In operation, conputer on->screen telephone 2 
5 operates to allow a user to interface with a telephone 
line utilizing the phone features represented by the 
phone feature controls located in phone vindov 12, 
According to the teachings of the present invention, 
computer on*-screen telephone 2 also allovs a user to 

10 customize phone vindov 12 as desired by invoking 

construction kit vindov 14. Xhe user can customize the 
layout and telephone features by dragging and dropping 
telephone feature controls. Computer on-screen 
telephone 2 further allovs customization of the 

15 background of phone vindov 12 and of the icons 
representing the phone feature controls. 

Computer on-screen telephone 2 operates in tvo 
states: a design state and a telephone state. When 
construction kit vindov 14 is closed and inactive, 

20 coniputer on-screen telephone 2 operates in the telephone 
state allovlng the user to utilize the phone features in 
phone vindov 12. When construction kit vindov 14 is open 
and active, computer on-screen telephone 2 operates in 
the design state alloving the user to customize the 

25 appearance and features of phone vindov 12. 

An implementation 9 exists for each telephone 
feature control in phone vindov 12 and construction kit 
vindov 14. The appearance of each telejAione feature 
control is defined by visual iarplementation 11 « Each 

30 functional implementation 10 defines the operation of 

each telephone feature control. Visual implementation 11 
can be altered vithout affecting functional 
implementation 10 for each telephone feature control 
because functional implementation 10 is independent of 

35 visual implementation 11. A change in the appearance of 
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a telephone feature control is accomplished by replacing 
visual is^lementatlon 11. 

When conrputer on-screen telephone 2 is in the 
telephone state, the telephone feature controls in phone 
5 window 12 are operational and respond to user input. 
Phone window 12 is created and maintained by phone 
module 4. A user invokes a telephone feature by 
selecting a telephone feature control in phone window 12. 
In one embodiment of the present invention, a user 

10 invokes a phone feature by pressing a mouse button while 
a cursor on a screen is positioned over the desired phone 
feature control. After a telephone feature control is 
selected, phone window 12 sends a signal to phone 
module 4 indicating which phone feature contxol is 

15 selected. Phone module 4 receives the signal from phone 
window 12 and invokes the appropriate functional 
Implementation 10 to perform the selected telephone 
feature. Phone module 4 controls the execution of 
functional Implementation 10 and commxinicatee with I/O 

20 device 7 and phone window 12 as appropriate for the 
selected telephone feature. I/O device 7 operates to 
interface with a telephone line or other communications 
devices. Batih visual implementation 11 in each 
implementation 9 operates to define the icon representing 

25 each telephone feature control. Phone module 4 accesses 
each visual implementation 11 and displays each telephone 
feature control in phone window 12. 

A user can place computer on**screen telephone 2 in 
the design state by selecting design button 42. Design 

30 button 42 operates as a design enable button. Mien 

design button 42 is selected, phone window 12 sends a 
signal to phone module 4. Phone module 4 then sends a 
design enable signal to construction kit module 6 to 
activate construction kit window 14 and place computer 

35 on-screen telephone 2 in the design state. 
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When computer on*screen telephone system 2 is in the 
design state, construction kit window 14 is active and 
phone window 12 is inactive. All of the phone feature 
controls in phone window 12 and construction kit window , 
5 14 are inoperative. Each phone feature control can be 
dragged and dropped between construction kit window 14 
and phone window 12 as desired by a user of coisputer on- 
screen telephone 2. Further, a user may restore specific 
user-defined layouts using phones drop down list 78 or 

10 switch to a different set of telephone feature controls 
associated with a specific subject matter using looks 
drop down list 80. Construction kit module 6 receives 
signals from construction kit window 14 defining 
modifications to phone window 12 and movement of 

15 telephone feature controls between phone window 12 and 
construction kit window 14. Construction kit module 6 
operates to allow the telephone feature controls within 
phone window 12 to be repositioned or removed and to 
allow new telephone feature controls to be added. 

20 In the illustrated embodiment of the present 

invention, there are three types of telephone feature 
controls. The first type of telephone feature control 
may appear only once in construction kit window 14 and 
once in phone window 12. An example of such a telephone 

25 feature control is a dial number control. Only one dial 
number control is allowed. The second type of telephone 
featfure control implements similar features but have 
different appearances. This type of telephone feature 
control only appears once in phone window 12. An example 

30 of such a telephone featiure control is a dialing keypad 
control, although one is not illustrated in FIGURE l. A 
number of dialing keypad controls are included in the 
keypads group selected by keypads group selector 54 in 
construction kit window 14, but only one can appear in 

35 phone window 12. The third type of telephone feature 
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control appears once in construction kit window 14 but 
loay appear several times in phone window 12. An example 
of this third type of telephone feature control is a 
speed dial control, other types of telephone feature 
5 controls are possible. It should be understood that how 
often a telephone feature control loay appear in either 
window is dependent upon the desired implementation and 
customization of the telephone system by the user. 
When a user drags and drops a telephone feature 

10 control, construction kit module 6 receives a signal from 
construction kit window 14. For a new telephone feature 
control in phone window 12, construction kit module 6 
activates a new implementation 9 in dynamic linked 
library 8. Construction kit module 6 deactivates the 

15 implementation 9 associated with any phone feature 
controls removed from phone window 12, and modifies 
visual implementation 11 for any repositioned phone 
feature control. A user may customize the features, 
layout and appearance of phone window 12 as desired when 

20 computer on-screen telephone 2 is in the design state. 

Exit button 76 operates as a design disable button. 
A user may return to the telephone state by selecting 
exit button 76 causing construction kit module 6 to close 
construction kit window 14 and to send a design disable 

25 signal to phone module 4. 

The phone feature controls illustrated in phone 
window 12 each operate to perform a different telephone 
feature when computer on-screen telephone 2 is in the 
telephone state. For example, the speed dial controls 

30 are operable to display a name associated with the button 
and allow a telephone number to be dialed. This 
information can be defined by the user. Speed dial 
controls 20, 22, 24, 26, 28 and 30 each operate to dial a 
number assigned by the user. Address book control 32 

35 allows a user to maintain a listing of names, addresses 
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and telephone numbers and other such information. Dial 
number control 34 operates to allow a user to 4ial the 
number entered into the entry space. Speaker phone 
control 36 allows the user to utilize computer on-screen 
5 telephone 2 as a speaker phone* Answering machine 
control 38 operates to perform features similar to 
features available on conventional answering machines 
such as recording a greeting, leaving an outgoing message 
and recording incoming messages. Log call control 40 

10 allows a user to maintain and review a log holding 

information about each call made and received, other 
such phone features can be implemented. The phone 
f eat\ire controls illustrated are only for purposes of 
. description and are not intended to limit the teachings 

15 of the present invention. Any feature implemented in a 
conventional telephone, speaker phone, feature phone, 
display phone or similar such device can be implemented 
as a telephone feature in computer on-screen telephone 2. 
The phone feature controls in construction kit 

20 workspace 50 are available to a user to drag into phone 
window 12 when construction kit window 14 is open as 
discussed above. Thus, as illustrated, the user could 
add flash control 64 to workspace 16 of phone window 12. 
Phone window 12 then would implement a flash function 

25 using the new telephone feature control after 

construction kit window 14 was closed. In this manner, a 
user may interactively customize the features, layout and 
appearance of phone window 12. 

The customization options available to a user are 

30 defined by the features displayed in construction kit 

window 14. A construction kit cozoprising a construction 
kit module and the appropriate implementations can be 
provided to a user as a separate unit. The user can use 
the construction kit containing desired features and 

35 appearances to customize the computer on-screen telephone 
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including new features, a new background or new icons 
associated with a specific subject matter. A user may 
acquire many construction kits each providing different 
options. A user can customize phone window 12 by 
5 invoking a saved layout defining a configuration of 

phone window 12. The user can Interactively customize 
the features and layout by moving controls. The user 
also can switch to different feature sets and looks. The 
user can further customize phone window 12 by changing 
10 the appearance of each control by changing the visual 

implementation or dropping a user defined bitmap onto the 
control. 

A technical advantage of the present invention is 
the ability to customize the features and layout of phone 

15 window 12 and the appearance of the phone feature 
controls and the background of phone window 12 • 
Customizing of feattires is accomplished by dragging and 
dropping of telephone feature controls. Customizing the 
appearance is accomplished Interactively. No 

20 recompilation of source code is required. Once the 
construction kit window 14 is closed all controls are 
operative. Separate construction kit modules can be 
provided that allow a user to change the appearance of 
phone window 12 as desired. 

25 FIGURE 2 illustrates a computer system, indicated 

generally at 100, including a computer on-screen 
telephone constructed according to the teachings of the 
present invention. Computer 102 is coupled to a keyboard 
104, a mouse 105 and a display 106. Computer 102 

30 includes an interface card 108 plugged into a card slot 
in computer 102. Interface card 108 is coupled to 
telephone 110 and telephone line 112. According to . the 
teaching of the present invention, phone window 12 and 
construction kit window 14 of the coo^uter on-screen 

35 telephone appear on display 106. 
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Computer system IQO operates to execute a computer . 
on**screen telephone constructed according to the 
teachings of the present invention. A user of cos^uter 
system 100 Interfaces with phone window 12 and 
5 construction kit window 14 using keyboard 104 and mouse 
105. Interface card 108 operates to communicate with 
telephone 110 and telephone line 112. Interface card 108 
can comprise an attachment to a DSP-based sound board, a 
voice fax modem and a multimedia DSP card. Interface 

10 card 108 can. be replaced with an external interface 

device in other embodiments of the present invention* A 
user of coaqputer system 100 can utilize the computer on- 
screen telephone to customize the computer on-screen 
telephone and to perform desired telephone features as 

15 discussed above. 

FIGURE 3 illustrates a state diagram of the 
operation of a computer on-screen telephone constructed 
according to the teachings of the present invention. A 
design state 120 of the computer on-screen telephone 

20 corresponds to the construction kit window being open. A 
telephone state 122 of the computer on-screen telephone 
corresponds to the construction kit window being closed. 
When the computer on-screen telephone is in design state 
120, a selection 124 of a design disable button, or exit 

25 button, causes the computer on-screen telephone to move 
to telephone state 122. When in telephone state 122, a 
selection 126 of a design enable button, or design 
button, causes computer on-screen telephone to move to 
design state 120. 

30 In design state 120, a number of activities 128, 

130, and 132 maintain the computer on-screen telephone In 
design state 120 after they are performed. Activity 128 
constitutes a telephone feature control being dragged 
from the construction kit window to the phone window. 

35 Activity 130 constitutes a telephone feature control 
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being resioved from the phone window by dragging it to the 
construction kit window. Finally, activity 132 
constitutes a telephone feature control being 
repositioned within the phone window. A user of the 
5 computer on-screen telephone may perform these three 

activities to customize the computer on-screen telephone 
while in design state 120. 

In telephone state 122, the construction kit window 
is closed. Activity 134 maintains the computer on-screen 

10 telephone in telephone state 122 after it is performed. 
Activity 134 constitutes a telephone feature control 
being selected by a user such that the telephone feature 
control is invoked and is executed by the computer on- 
screen telephone. The computer on-screen telephone 

15 operates according to the state diagram of FIGURE 3 to 
allow the user of the computer on-screen telephone to 
interact with a telephone line as desired according to 
the phone feature controls located in the phone window 
when the computer on-screen telephone is in telephone 

20 state 122. The user is allowed interactively to 

customize the computer on-screen telephone as desired 
when the computer on-screen telephone is in design 
state 120. 

FIGURE 4 illustrates a flow chart of the drag and 
25 drop operation of a computer on-screen telephone 

constructed according to the teachings of the present 
invention. In this embodiment, a user provides input 
from a mouse to select, drag and drop phone feature 
controls while the computer on-screen telephone is in the 
30 design state. 

In step 140, the conqputer on-screen telephone checks 
lAether a mouse button down signal has been generated in 
either the phone window or the construction kit window. 
If a mouse button down signal has not been generated, 
35 step 140 is repeated 'and the conqputer on-screen telephone 
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waits for such a signal. If a mouse button down signal 
is received in one of the tvo windows, the computer on- 
screen telephone checks whether the mouse button down was 
generated in the construction kit window. If it was, the 
5 mouse pointer coordinates are stored in step 144. Also 
in step 144, the mouse cursor is changed to a drag 
cursor, and a ghost outline of the selected phone feature 
control is displayed in the construction kit window. If 
the mouse button down was generated in the phone window, 

10 the mouse pointer coordinates are stored in step 146. 
Also in step 146, the phone feature control image is 
hidden, the mouse cursor is changed to a drag cursor, and 
a ghost outline of the selected phone feature control is 
displayed in the phone window. 

15 After step 144 and step 146, the computer on-screen 

telephone checks whether the drag cursor is in the 
construction kit window in step 148. If the drag cursor 
is in the construction kit window, a ghost outline of the 
selected phone feature control is displayed in the 

20 constraction kit window in step 154. If the drag cursor 
is not in the construction kit window, the computer on- 
screen telephone checks whether the drag cursor is in the 
phone window in step 152. If so, then a ghost outline is 
displayed in the phone window In step 154. If in step 

25 152 the drag cursor is not in the phone window, a ^can't 
drop** icon is displayed in step 156. Step 158 follows 
steps 154 and 156. 

In step 158, the computer on*-screen telephone checks 
whether a mouse button up signal has been received. If 

30 it has not been received, the flow returns to step 148 
such that the proper image is displayed while the 
telephone feature control is dragged. If a mouse button 
up signal has been received, the phone feature control 
has been dropped, and the flow continues to step 160. 
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In Btep 160, the cosqputer on-screen telephone checks 
whether the drag cursor was in the construction kit 
vindov. If 80| then the mouse cursor .is changed to 
normal in step 162, and the process is done. In this 
5 case, no modification was made to the phone window. If 
the drag cursor is not in the construction window, the 
computer on<-screen telephone checks in step 164 whether 
the drag cursor is outside the phone window. If so, the 
flow continues to step 162 where the mouse cursor is 

10 changed to normal, and the process is done. In this 

case, either no modification occurred or a phone feature 
control was removed from the phone window. If the drag 
cursor is not outside the phone window, then step 166 is 
performed. In step 166, a visual instance of the 

15 selected phone feature control is created in the phone 
window. The visual instance is positioned within the 
phone window according to the location of the drag 
cursor. The ghost outline of the selected phone feature 
control is then hidden. In this case, a modification has 

20 occurred. Either a phone feature control was 

repositioned in or a phone feature control was added to 
the phone window. After step 166, the mouse cursor is 
changed to normal in step 162, and the process is done. 
A technical advantage of the present invention is 

25 the provision of a telephone construction kit allowing a 
user of the computer on-screen telephone to customize the 
appesurance and features of the telephone. 

Another technical advantage of the present invention 
is the allowance of interactive customization of a 

30 computer on-screen telephone utilizing drag and drop of 
phone feature controls. No recompilation is required 
after a modification to the computer on-screen telephone. 
A user also is allowed to customize an appearance of an 
icon by dropping a user-defined bit map on the icon. 
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A further technical advantages of the present 
invention is the provision of a separate construction kit 
Including isrplementations that define appearances of 
controls that are associated with a specific subject 
5 matter. 

Although the present invention has been described in 
detail, it should be understood that various changes, 
substitutions and alterations can be made hereto without 
departing from the spirit and scope of the invention as 
10 defined by the appended claims. 
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ffHfT TS CLAIMED ISt 

!• A conputer on-screen telephone, comprising: 
a plurality of implenentations each defining a 
5 telephone feature control; 

a phone module coupled to the plurality of 
i]q)lementations, the phone module operable to create and 
maintain a phone window displaying a first plurality of 
telephone feature controls, wherein the phone module is 
10 fiurther operable to invoke an implementation defining a 
selected telephone feature control responsive to user 
input in the phone window when the computer on-screen 
telephone is in a telephone state; and 

a construction kit module coupled to the phone 
15 module and to the plurality of implementations, the 

construction kit module operable to create and maintain a 
construction kit window displaying a second plurality of 
telephone feature controls, wherein the construction kit 
module is further operable to control customization of 
20 the phone window responsive to user input when the 
coxDputer on-screen telephone is in a design, state. 

2. The cdsputer on-screen telephone of Claim 1, 
wherein the coxnputer on-screen telephone operates in a 
25 Windows environment. 

3« The computer on-screen telephone of Claim 2, 
further comprising a dynamic linked library operable to 
hold the plurality of implementations, and %Aierein each 
30 implementation in the plurality of implementations 

cosqprises a functional implementation defining a function 
and a visual implementation defining an appearance of a 
telephone feature control. 
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4. The computer on-screen telephone of Claim 1, 
wherein the phone module is further operable to display a 
design enable button in the phone window, to generate a 
design enable signal responsive to selection of the 

5 design enable button when the computer on-screen 

telephone is in the telephone state, and to provide the 
design enable signal to the construction kit nodule such 
that the computer on-screen telephone changes to the 
design state. 

10 

5. The computer on-screen telephone of Claim 4, 
wherein the construction kit module is operable to open 
the construction kit window responsive to the design 
enable signal* 

15 

6. The computer on-screen telephone of Claim 1, 
wherein the construction kit module is further operable 
to display a design disable button in the construction 
kit window, to generate a design disable signal 

20 responsive to selection of the design disable button ^en 
the computer on-screen telephone is in the design state, 
and to provide the design disable signal to the phone 
module such that the computer on-screen telephone changes 
to the telephone state. 

25 

7. The computer on-screen telephone of Claim 6, 
wherein the construction kit module is operable to close 

. the construction kit window responsive to selection of 
the design disable button. 

30 

8. The computer on-screen telephone of Claim 1, 
wherein the customization controlled by the construction 
kit module comprises adding, removing and repositioning 
telephone feature controls in the phone window responsive 
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to dragging and dropping of telephone feature controls 
between the construction kit vindov and the phone vindov. 

9. The coinputer on-screen telephone of Claim 1, 
5 wherein the customization controlled by the construction 
Icit module comprises replacing an appearance of a 
telephone feature control responsive to dragging and 
dropping of a user defined bitmap. 

10 10. The computer on-screen telephone of Claim 1, 

further comprising an input/output device coupled to the 
phone module, the input/ output device operable to 
interface with a telephone line responsive to the phone 
module. 

15 

11. A construction kit for a computer on*-screen 
telephone, comprising: 

a plurality of implementations each defining a 
telephone feature control; and 

20 a construction kit module coupled to the plurality 

of Implementations, the construction kit module operable 
to communicate with a phone module and to create and 
maintain a construction kit window displaying a plurality 
of telephone feature controls, %dierein the construction 

25 kit module is further operable to control customization 
of the phone window responsive to user input when the 
construction kit module is in a design state. 

12. The construction kit of Claim 11, wherein each 
30 implementation in the plurality of implementations 

comprises a functional implementation defining a function 
and a visual implementation defining an appearance of a 
telephone feature control. 
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13. The construction kit of Claim 11, wherein the 
plurality of implementations comprise a replaceable 
dynamic linked library for use in a Windovs environment. 

5 14. The construction kit of Claim 11, wherein the 

construction kit module is operable to open the 
construction kit window responsive to a design enable 
signal received from the phone window. 

10 15. The construction kit of Claim 11, wherein the 

construction kit module is further operable to display a 
design disable button in the construction kit window, to 
generate a design disable signal responsive to selection 
of the design disable button when the computer on-screen 

15 telephone is in the design state, and to provide the 
design disable signal to the phone module. 

16, The construction kit of Claim 15, wherein the 
construction kit module is operable to close the 
20 construction kit window responsive to selection of the 
design disable button. 



17. The construction kit of Claim 11, wherein the 
customization controlled by the construction kit module 
25 coi^rises adding, removing and repositioning telephone 
feature controls in the phone window responsive to 
dragging and dropping of telephone feature controls 
between the construction, kit window and the phone window. 

30 18. The construction kit of Claim 17, wherein the 

construction kit provides a plurality of ia^lementations 
such that the appearance defined by each Implementation 
is associated with a specific subject matter. 
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19. The construction kit of Claim 11, wherein the 
customization controlled by the construction kit module 
comprises providing a background for the phone window 
operable to replace a prior background of the phone 

5 window. 

20. The construction kit of Claim 11, wherein the 
customization controlled by the construction kit module 
coiq>rises replacing an appearance of a telephone feature 

10 control responsive to dragging and dropping of a user 
* defined bitmap. 

21. A method of customizing a cosxputer on-screen 
telephone, comprising the steps of: 

15 placing a computer on-screen telephone having a 

telephone state and a design state in the design state; 

modifying a phone window of the computer on-*screen 
telephone by adding, removing and repositioning a 
plurality of telephone, feature controls cfaemging a layout 

20 and features of the phone window; and 

placing the coioDputer on-screen telephone in the 
telephone state such that the plurality of telephone 
feature controls appear and are operational according to 
changes made in the step of modifying* 

25 

22. The method of Claim 21, wherein the step of 
placing the computer on-screen telephone in the design 
state comprises opening a construction kit window 
responsive to selection of a design button in the phone 

30 window. 

23. The method of Claim 21, lAierein the step of 
modifying comprises dragging and dropping telephone 
feature controls between a construction kit window and 

35 the phone window. 
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24. The method of Claim 23, wherein the telephone 
feature controls are selected from a plurality of 
telephone feature controls implemented by a replaceable 
dynamic link library. 



25, The method of Claim 21, wherein the step of 
modifying comprises dragging and dropping a bitmap on an 
icon representing a telephone feature control to change 

10 an appeariatnce of the icon. 

26. The method of Claim 21, wherein the step of 
placing the computer on-screen telephone in the telephone 
state comprises closing the construction kit window 

15 responsive to selection of an exit button in the 
construction kit window. 



27, The method of Claim 21, wherein the step of 
modifying further comprises cheuiging an appearance of the 

20 phone window. 

28. The method of Claim 27, wherein the step of 
modifying comprises changing an appearance of the 
plurality of telephone feature controls and the 

25 background of the phone window. 
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29. A personal computer executing a computer on- 
screen telephone, comprising: 

a personal computer having a display, the personal 
coaputer operable to store data representing a plurality 

5 of implementations each defining a telephone feature 
control and executing a conputer on-screen telephone, 
wherein the couqputer on-screen telephone comprises; 

a phone module operable to create and maintain 
a phone window displaying a first plurality of telephone 

10 feature controls, the phone module further operable to 
invoke an implementation defining a selected telephone 
feature control responsive to user input in the phone 
window when the computer on-screen telephone is in a 
telephone state; and 

15 a construction kit module operable to create 

and maintain a construction kit window displaying a 
second plurality of telephone feature controls, the 
construction kit module further operable to control 
customization of the phone window responsive to user 

20 input when the computer on-screen telephone is in a 
design state; and 

an interface device coupled to the personal 
computer, the interface device operable to provide an 
interface between the personal computer imd a telejAione 

25 line. 
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A. 



PHONE FEATURE CONTROL 
DRAGGED FROM PHONE 
WINDOW TO CONSTRUCTION 
KIT WINDOW 
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A. 



PHONE FEATURE 
CONTROL DRAGGED 
FROM CONSTRUCTION 
KIT WINDOW TO 
■ PHONE WINDOW 
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PHONE FEATURE CONTROL 
INVOKED BY USER AND 
EXECUTES FUNCnON 



FIG. 3 




PHONE FEATURE CONTROL 
REPOSITIONED WITHIN 
PHONE WINDOW 

^; 
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FIG, 4 



STORE MOUSE POINTER COORDINAltS. 
CHANGE MOUSE CURSOR TO 
DRAG CURSOR. DISPLAY GHOST 
OUTLINE OF SELECTED 
PHONE FEATURE CONTROL 
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STORE MOUSE POINTER COORDINATES. 
HIDE NORMAL PHONE FEATURE 
CONTROL IMAGE. CHANGE MOUSE 
CURSOR TO DRAG CURSOR. DISPLAY 

GHOST OUTUNE OF CONTROL 
SELECe PHONE FEATURE CONTROL 
I — 
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DRAG CURSOR IN 
^CONSTRUCTION KIT^ 
^WINDOW?^ 
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IS DRAG 
'CURSOR IN PHONE 
WINDOW? 

152 156 
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DISPLAY CAN'T DROP ICON 
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REPOSITION 
GHOST OUTUNE 





162- 



CREATE VISUAL INSTANCE OF SELECTED 
PHONE FEATURE CONTROL. POSITION 
VISUAL INSTANCE. HIDE GHOST OUTUNE. 

CHANGE MOUSE CURSOR TO NORMAL 

■ 

( DONE ) 
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